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l.Field of the Invention 



2.Description of the Related Art 
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«7V>?x.V7 (17*)>ifUis*) iJ*»fMfc£©ffiW££0, 

V>3 (GH¥5-1 8 9 7 5 6^i>fg)„ fcfc, "?7'J>^XU7fctt, ?l!l£®fift(C&tt 
3[3fl£ffii©^il5ffl (tK¥M) T«Wbfcfc#fcfm*Bi«*«, «^iii«ti&«>5SI^ 
AFM (IR^mAmtt) **JH^T»eT#*. 

£ffi&3©&fr> (2 0 nm&U) ©fl&mBB&tfc#£2*&£ UT^*> ©T, Rmax 1 5 
nmttTO«ilia*t*r««ftE»«M*:lcBILTtt, f»ffi»<!!)«I¥fttHtti< 

tfl*¥S^* 3 F»flB»«, 3&g©iSi3) SWgfcO. Hi; Rmax. RaTfeoTfettff 

SUMMARY OF THE TNVENTTON 

TIB (1) 5£TSTC£rf>n?#3. 

F = mN+F1 + F2+F3 + - (1) 

±IB (1) afc*wr, Fttfcatt, Mtt#ih*JS«*, Ntt^jlta^, FittUfcSdfc: 
F2tt7K^©/nX^X^3, F3tt-^©lt!l©tlH 5 
\Z&Z>n%j]fr}:T$>Z>, s\y F Cm«&5^**i©^M©&«£a«£L&/t 
7h'(^K)#tX7'f^-©/v>h'(^K)) SMt, »*^iSas*t)^fcji#Mt© 
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■v 



^7XSM§MiLTff.n§iIfi$^Rraax 1 5nmOT©iI^ mm 
A^F-IWIffl^iMiH Ay \ i f)mMVoZ>%&<Dl®!k\zltM?Z> (EI9)„ 5 

&<Dmmm*ittz\z. m^Mmm^m^z^n^umWi \zm? at 

Tfe&ft%t!#%Z.ttfTZte^friiofrfePll,tz> &fc®\Z\tmX\%5 umft (5/zm* 
5 urn) AFM^ft©H;*:^Si^£ (Rmax) fr<b 4 nm£T©?i$&fi©A7 U >^ 
X'J7<b, IWHJ^^^g^^^^^^iC^^p^chCl^, f?f£?i£&»©A7 

/im^AFM^rtCDS^giS^ (Rmax) ^64 nmSTrOS^firlO^J U >^X 

0 7 &&fa&t<DWik*m*<tttz.z, mi ovmfcfimzn, mfemz&w<D^7 

(Rma x) rt>6 4 nm«l$ttififc:fttt*^7U >^xU LTfflV>S d 

£K«fc^T, Rmax 1 5nm^T©ai5ftSS^r-r*l»aEeJi#«JcHLT, ftttffi 

l^U ^7U>4fl'J7£AFMK«fcoT»£Lfc*£, AFMB#K«J&/t7y* 

Z\ttft£^m&m MKaJ-jiO, «Atf=f5fc£, ©flRfiEHi-aT, AFM®«£ 
;^7W4D5it^§. :ft6©;t7iy*©&», AFMifi;J;5RmaxttK 
©fc!-*ffi£££LT^fcH. in^O/^iy+ttlt 1 ~ 2 nmiSt* D . Rmax 

£, RmaxlOnmKT0»$ (t^X? 1 *) *Wr*8»E»tttftt;:*f UTtt, 
l~2nra0A'7^+0ff«I^f^ t MAt^ «^jgSS*« 1 ~ 2 nmff^ fc, 
77-f 7 K^fe 1 ~ 2 nmSoTliK Z.<DZ? -f ' W*>Mz.ft9St 5^7 U >>fJL 
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tz. 

n-Dfzm^z, m*i&&ig>2 (ba=o%) #ie(c*5^T, ^7u >ynzv>m%.mtf& 

MlZ/^yy^itbsb^^7V >^X'J7©fil£#&, BA=0%^£^7U >ifM2<Dmt. 

mfimmiz n y v * ^ 7 >j > ^x u 7 ©fit $ tcdt- * a f m$i£ 

fHAtf, Rma x 1 5 nmg^T©iia$$ft5iMl;9liTAFM (Hf^M* 
mm KcfcoT^7U>^-7©$9ML^££fTo£iI£K, S^fiifiSS (BA 
= 0%) #jfi{3*V^T, ^7>J>^SS©«3£ii*«M^/t7y+i&*-5^7U>^xU 
7fit£##> (07TttO. 5%), £tt£tt£-f3^7y >^if&£ (KOtT-^KS) £^ 
7'J>^#-7^6#ae>3 (18). ^©»©tr-^^6Rff3t«IS (@8TU3nra) tc43 
lt5^7 'J ij 7ftf 1 7 7-f 7 7t y h£-fr£; (mm\^tz) t% 
©^7U>^X'J7 (t7t'7h^7U>^X'J7:0BA%) £, »M©«Sl£&lSc 

K*fU :ni:MT5^7 U >^X'J 7©£fcS#*# < 7i-5m^$ (ffifeTsy^T* 

7U>yxU7ffl) £*£I#$:£©*§I15IW& (MA^EI5) KSo*UT> *ftffigc©?3 
Zft o Z. t Hi o T, < JtMg&& < S £ t £ Jiffi L fc. 

Z\<D£?\Z, *»(CMLTfilSO±Hi«tlTOBAX*{iU8U £©0BA%£I 
gtx^ilt LTSfflT 3 £ tT. Mas fc£"3< *aH»ft*«f«A< 

(«j£l) Rmaxl 5nmaT©*iBaS*#"r<BflMie»liMaSfiT*-3T, IHTG 
S*£©M^ ^7U>^X'J7i0. 2%~1. 0%^^f§^7 l J >^ii5$ (H© 
e-^JliS) ^6 0. 5~5nm$§$ GfrJ£X7<*l^;p) £i5tt<5^7'J >:?XU7 
fit (*7tyh^7'J>^i'J7t) ^9 0XaTT**ii:*«f*i:-rsflHBB«flE# 

(*J*2) Rmaxl 5nm«T©*iia$*^rl-S«f»IB«ii#ffl3S«7?*oT, ifIB 
3lfi©*iS*«, ^7U>^xU7fitO. 2 56-1. 0%{C^-rs^7U>^S (*© 

^£Rmax©20~45 %fC*l^-f 5$ $ £7. 7< 7, 
^7U>^xU7fi& Uyty h^7'J >^x'J7fit) #9 0 %£TFTfc5 £ 
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(J*(£4) tt#3ii5fCRma x 1 5 nm&T®Mfi3&Wf *W«ES&#T»oT, 
ffiEm£fttttt®fi£&iiitf, ^7'J>;?X'J7fiiO. 2%~1. 0Kte**£fS^7 
V>*fM2 (*©£-*»£) ri^O. 5~5nm^S (^7^X1/^) 
^7U>^X'J7M (t7ty h^7U>^xU7fil) #9 0 %JKTFT?£-5 h tZWWlt 

memiBft«K#®ji#M^ ^7u>^iu7«o. 2%~i. o%(cm^t-5^7 

U>^ifiSS (*©£-£ fl&S) ^^Rma x®2 0~4 S^IIffiit^^^-r^U 

(ffiti 6 ) fi««iB®m&£ i:io*<jiii»^ 3 ktt^s^ t tr**ws 4 
x« 5 icismoif memum*. 

8 ) ffiEflftftlftt. P F P E (perfluoro alkyl polyether : n—7)VHr □ 7 ;H? 
■JX-t\>W K#SI$fL ±illl-f^^^^ - (OCF2F2) m (OCF2) n 

Jifc7fcE*©*«E»«t#. 

^»ftr*iSWK^7^*fi*iii*{b^WMt*0^a©aiiiftSK:iWWl-*ie* 
#U mEft¥3l<bffl3I*A^§l*±^fc^7^*fi©M*^r'f 7y»*^tr«ia«[T? 
4!!lS-t*Ig£, *^r*^t*^«t1-*flH8E»«#ffl^7^*ffi0«jfi*fe. 
(Ml 1) MEfc*«»Stt, KB. «?^> 58$?, 7»;«. 7 5«iR 3 

n*'>& < t b i mom, x\*7)vt> u istsmmm'v&mtz c £ *«f«t-r**j« 1 

0 fcE«©fflf«E«a#ffl^5^S«©«jfi^jSfe. 

2) «JE^r<7yK©iRtt^ 0. 0 1~ 1 Oli%^§ut^itt^i 
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$9 755 1 1 0^n*-^IB*©«f«Eea#ffl^7^*«©«ii^rS. 

(Ml 3) *fifc9 75Ml 2C±oT#6nfcfll«E»tiffffl^5Xa5«oaiii±C, '> 
fc < tfcEflHSJBJfcf* £i£tMteT51t«E«*!M*©«ifi2riS. 

(Ml 4) Rmax 1 5 nm^T©OTaS*W1"Sfflf«Eeiiflc*iiiC*tt-5*®a 
Sfc*^<**WRjBt©*a*acT»oT, AFM (flC^m^MMI) ic£oT^7U>^ 
*-^©HDjSl/Mftftffofc*^t, fi^^jEKS (BA=0%) tfifiK*HT, ^7 

u ^^©Meatfaafc/t^y+to**^ u >^xu 7a***, c©^7 u >^ 

EX©tf-^g$^e.R)f^^$f3*D^§^7 , J>^xU7<i:,^®)fi$(cS^<0^^i: 

£©*bhw$£, wEBfssisftaEfts-a-TP^, ffiEfinn^&, *»«»©£fl:* 

K»U ;:nfc#£TS^7y>^XU7©«fc«#*S<fcSiffj£*3 (fTt^7<X 
WE3f3£^7<^^;i/fc*Jt*^7'J>^xiJ74t (t7tyh^7 

®ft£ icg^K KHSfcS©* s^s. 

(Ml 5) MIlCRmaxl 5 nmKTOMftSft^fSfll (RfiftJgttC&tfS 
«Ba*K*^<»«IRft©M¥ttT*oT, AFMMfcKJ:***** (Rmax) 
^S>0. 5~7nm«£ C*7-f 7, l"*;M Hi5^S^7 U >^X'J 7 *ffltr*T, 

$fcs^<^#is©wa^ff5^t^!f#m<!:-r-5^®a$fcs^<*^igt©ws¥^. 

(Ml 6) IMBtRmaxl 5 nm^T©i!i$ *£-fS«f «E»tt#»c*»t-5 
Sffia3K£tK*»ffift©M^fcT*oT\ AFMSH^fcJ:S«^:fl5S (Rmax) 
Rmax©20~4 0 %HfflSt^^7'f Lfc,h#©^7U >^ 

x'jtsiht, *Basfc:ai^<iii*ffft©»a*ff5i:tt«f*fcr*«iBasfca6 
(Mi 7) M1475M1 6©«isaaic*^<niaMR»[©wi¥j*fcai^i»T» 

©ii#^S**1-*Wf«ESi««:*«aS-r-6W«Efta#©»ifi^». 
(Ml 8) ffif«E»f«#ffl«S*®*1»?BE»<i#*®f:SiftSii-T, ffiM©$&M 

tr*fc©©ttf«E»«#fflai«©«ifi^»»c*^T, mi 47isi 6©*isasK» 
o*< ii^fiofifs kso'^t, 9fa©aifi[3iii6«r-r«i*aEeiK#AS«E«sifi 
-r*flt«Efttt#fflSffi©«ifi^ft. 

(Ml 9) Rmax 1 5 nmaT©^®ffi^^WT^1f IgE^^fflS^®©^®^ 
lOfifST'SoT, AFM (S^Pfl^gftjft) fc«koT^7'J>^*-y©»DiiU 
SJ^^ffofe^fC, S^eflS^ (BA=0%) #jfifC*ViT, "?7 l J>^flS3©«lj£ 
a# && KA* 5 y * ^7 U > U 7a**fc. B A = 0 X 5 ^7 U > © 

a^a^aa \zn v ^ ^7 u > ^x u 7iSTof- * * v rc&m a f mw 

(M2 0) isKHC^lCflfSCS^HT, Bf3©S«M*W-r*1*«E 
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mmm mmzmmtz mmmmm &m © is jam 

($$2 1) Rmax 1 5 nm^T©OTa$*#1-*tt«|Bft*SE#*jii©*iiitt!B©flf 
ffofc«-&l:, **3Sfija5£ (BA = 0%) flififc£V>T, ^7U >^iSSSO»l3tM*t3Bi 
B A= 0 X*» 6> ^7 U > ^£ 3 CD a^tttffta K/X 7^J6»5^7U>yi'J7it 
(M2 2) «tJ5Jc2 1 ©«BM*«©*»8sfcS"3V>T, mM©$«®£^-T5tit$fiiB 

&iTrs«J*l 4 J^T, 3*E»^6, ^7 U >^S3©tt£ffia«j&a£/t7y* 

^§^7U>^X'J7{I0. 2%~1. 0 £fc> *0fc!-*S$j&>SO. 5 

-5 nml^^7'f^K;kl/T^, C1©X71'7.I^;H;:W5'<7U >^7*X'J 
7*1 (t7ty h^7U^I'J7l: OBAX) 5:9 0 %ETFfc£JfcT* ££KJ:-dT, 

3j^t») titmmmi* mmmmm ^sns. 

Sfc, #§J& 2 5 (C if IBM 1 tfST. 5< X U^W©j8;* RmaxCD2 0~ 
4 SJ^Cffiat^i^^X^-fXl/^Jl/tLT, cKDX7<7 > I/^;l/iC43^-5^7U >^ 
X'J7{I (*7±y h^7'J >^XU71 : OBA%) * 9 0 X£TFK:»J&$"* C £ KJ: 

ox. i»«iB»a# mmmmm izvrct^\zmm^\z^<mm^Mm^u m 
s«3jtf©) m%mmmm 

mz, m&l. 2tt, ItttlBftftKftftSfii (mmiB^Ji^fflS^) 0»$^Rma 
x 1 0 nm&T©afi©»£K3iLT^S. 

Rmax = i o~i i nmmm^mtmm^mm^. (mmmmftm&m \z 

SoTH m*.\f, 77-f7l/^=4nra (Rmax©3 6~40%),OBA%=70% 
STFIffl&LK, Rmax = 7~8nme«©fflf«ffifti«#:ffl«S (tt&GffllftJBSK) 
CftoTH 09*. tf, 7.7<7,lx^;i/=3 nm (Rma x©3 8-4 3 %), OBA%=9 
OK&T <CSS£a®a&ES**#ffl£«©*£, J?tL<li40%±20% (2 0- 
6 0%), □-K7>D-K^O«gtl3S««#fflSfiCD«^ $fSL<«7 0%±2 0% 
(5 0-9 0%)) ifSLk Rmax=5-6nmSflE©fiSffiE»<i#fflSS (ffiSMIB 
K35oTH. X7^X1/^I/=1. 5-2 nm (Rmax©2 5 

~40%), OBA%=8 0%£TF (o-H7>D-H^0iimiBM^fflS^0^ 
ffSKIt 60%±20% (40-80%)) j&*#£U». *«*iSj&*ig¥itfcR 
max#3nm&T©1»*E»»#ffl«« (JiMIB^^fflS^) (CfeoTfi, 
X7<^K;i/=0. 5 — 1. 3nm (Rma x© 2 0 — 4 3 %), OBA%=90%£TF 

(□-F7>n-F*a©a»e»flM*fflai«©«^. $?sl<«, 7o%±2o% (5 
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0-9 0%) Hffi&lsK. 

ft£, *7 , )>#M2<DMfemi!fiMm\Zrt7y*rteir>Z'<7 l J>{fJLy7m\t0. 5% 
UB.T$>ft\i&< , »L<H:, 0. 2-1. 0%> ffSKHO. 3-0. 7%, £bfC 
»SKttO. 4-0. v 6 %0iirt0lT^tltfS^. 

4ffj&4, 5fc«ktttf, H§J&1, 2tmmz. IM*:Rmaxl5nmKT0fflt 

mn^ti (ii^tt3^To) nHRiB&fK# (B$KGAfi#) atfcsn*. 

fclC, HtfiU, 5«, fitfBfEH&ft^® (tt&fB£«Ktt«) CiSI^Mmaxl 

ft*, IMI©SIISRmax=l 0-1 1 nmSftOfltfieftKtt (ttftEM 
ft) td&oTte, 09* »i, 7,y-(7,U^)V=4nm (Rm a x 0 3 6 - 4 0 %), OBA% 
= 7 0X«T*«ff3;U^. Rmax = 7-8'nmg*0*«Bft«# (JB&tBflWKflO fc 
^oTH X^-Y 7.1/^1/= 3 nm (Rma x CD 3 8-43 %), OBA%=90% 

(CSS*ao«ftlB»<i#©»^ j(f$l<li4 0%±2 0% (2 0-6 0%), □ 
-F7>n-H^S0«»E»a#©»^ »^L<tt70%±20% (5 0-9 0%)) 
Rmax = 5-6nmS«<Dfflf*R|EfiWSt# (ttftGfttft*) K&oT«, 
*7-f*WW=l. 5~2nm (Rma x <D 2 5 -4 0 %), OBA%=80%^ 
T (a-K7>D-K#a©**E»flf# («&E»li#) <Z>4§£, 0£L<tt, 6 0% 
±2 0% (4 0-8 0%)) iWffiLH. iftSBdiimRma x^3 nmOT 

ofltitEftfitt (ttftefttft#) ic&ot«, xy^wov^o. s-i. 3 

nm (Rma x®2 0-4 3 %), OBA%=9 0%£TF (n— K7>n- H^®ttftG 
*?2;L<«;, 70%±20% (50-90 %) *S»JUK 

g£T&tttf&<, #L<tt, 0. 2-1. 0%, $?£L<«0. 3-0. 7%, $bSC 
»SL<li0. 4-0. 6%©«fflrt©HT»n«^^. 

*A4 - 6 ©a#^js*^«fcje> ttt, ii£«sA 1 - 3 ©£ 5 timxmo&gttm* 
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mmmmm ttm^-D^^zm^n^cD-Qn^h^o ^mtm^y 

mi$. 6 \z£n& mfcmm<D3kmm \zm^< b&&mz 3 tmizt 3 z\ t\z&-o 
mmmiz&^<mmmm^3^TT'$>^mmm^ mmzmmm tmmzm 

®&7\z£n\f. &mmmmz^n?nMf&Lrz^®tmmfo mmmmm \z&v 

Mi&i 4~i 6\ztzwio%w&2\zm^<B&fc®i.<D i §m^m*m^\ %m\zffl 
mm*Mi&Lrz%<Diz^T. nm\zwm^noz.t\z^-oxh, mmm\z&z>B&t>tf 

ffil&8\Z£m$, PFPE (perfluoro alkyl polyether) \Zftm2tl, £iiICX-xJM£ 
- (OCF2F2) m (0CF2) n-Iiil^fl, fro, 3fcSS£LT7jcI? 

mzGtz>nm\zm^zc\£\z£oT, $mm\z&z>B&jj%mmzfr2<xzz>. 

mtfl 9 ~ 1 4 «, SiJsB$/& 1 ~ 3 Olf ^IB^^fflSM (^IS^^fflS^) , ffiti 4 
l~3<7)1f$BB§i$#fflS1£ (J&mfBgM£#ffl£&), ^ESc4~8©1f$gfB^^ (W.mZ 

mmm \t, Tunmmijmz&iTimfeznt^K 
mi&9\z&ta$. mMLtzimteimmmztfyzMfazMmL, ^yxmmmmo^ 
it^mmm *m*>T"(*>%mLTfiyz sis zit^^utt % xm t > it 

g^<DS!l^A*7^+ ('fy'f \ t m\zBW*J*z.Z>z\ttff£<, BWMmz&mzs-xz 

ztm^t%%.t>nz>mmmz&z>M%.rt7y*) \zml. it^mt^yx^mz-D 
^T^cDmmznwLrztzz. m^yy^^mtu^^^uEt^ it^mm 
wi.mr£<m2&z\f£nz>-t)\ xn m^mm^k<D\t^immxm\z^^x^mm.^ 

tfmHuTZCttfJMm-Tr&ZZttfiDfr^fzo fLT« Z\<Dmfertyy*<DW,®*m?LZ> 

zt\z£?x, oBAxzmmizfflfflT&zttfirzztmLtzo it^mmmWiomm 

mmz^tsmwm£K)^i7ymz%tsMwmwi£L\,K &-tf&e> mmmmtzt oba% 
<Dmz\tt>-D%ifi>$Lvz > frt>'T:$>z>o ftmiiioiittT^r^ 7 vm®mtz>z\ 
tx\ mz<Dmfe^yy*<Dmmtu%mmm£ mm\zoBA%^mm 
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mi l©*^, me^Kffia«, ssis, mm, m. y^wt, M7yto^ 
^e»M^$n-5 / >7i< <h=b ig©&, xtty^ausTOfflMTfM-r*. £ns©K 

MAI 20i5l:. ft*3l^I«(DK7yljM©M7yijMEIi 0. 01- 
1011%W$IH. 0. 0 111%^©^, AFM©aS3£n7y*©MHT*5 

# 7Xifiis*t x vy n{b^5t<tsasBii©f4#w®a k <t t> urn l^sism 

0 5-711%, 26\Zft£L<\t, 0. l~5Sa%^fPi£0^[T»*b^. 

^tt*i^±s-&*«««^ *mft«HBT<&iittji. T*ji-t»«ttJioisaa«^ii 

Ml4K«fcntf, *7-fey h^7'J>yxiJ7t*JWRftt©ffiH«ff (^JAOT5) 
\t. Jt0yg|ffil;:*9i6^®S©ffi^ftg|W^T&5®T, t7t7 h^7U >^I'J 7£ 

mz, flMReftflft (fiB5iB£tfS#) (om#&mmt<\z&-3 

©MISWCIISTt, fn60Sl0gIffi$!5tRmax 1 5nm^T, 
Rma x 1 0 nm^T©fc©K:MLTjlLT^5. 

MiSlCifltf, *^SSBS (Rmax) ip%0. 5 nmi%£ (Zy^Z U^M 
£*tt*^7'J>^xiJ7*ffltr>T, SfcijUHCifttf. «*SSig»$ (Rmax) 
Rmax©2 0-4 5%\Zft£'t&mZi7>7'(Zl"V\/tV1tt£<D'<7V>lf 

x'Jtji^t, *-n^n, «iBa*naitJ<»aH)Rft©Mftfi5ct"^ afm^ 
/t5yt©CTi«»« &©©, *®iia$ ks^< **ff»**s^jcaa:w-xttffa-r* n 



10 



m& 1 7 fc«kti«, mmfc 1 4 ~ 1 6 (D^mm.^ \z&-3< ^^©twsns^ 
m©$#*m£#s#&^\ s«±K»jrraranj&>©0©*®tt«£ttflu 

OB^GfiUXft) ©OTK^Dfg^&tLT, BA=0Kj&>5^7U>^flSS©«£te 
fiJfflfS^ilCctoT, AFM©»^A7y*©WH*jSI*T*-&. A* tf, OBA%£ 

fl!v^tAFM«)l/t7^o«i^i:< <, £ffifi$fca^<i*»KRR£»M< 

fc*, Mfifcl 9^>2 lTt»"5#aAFM»l^«Htt» OBA% (t7tyh^7'J>^ 
X'J 7) £W:i> Rmax, Ra> Ra/Rmax, BA% K7U >yi'J7) 

x— ^SfflV^T, ^7'J>^-7 > ^>, Rmax, Ra, Ra/Rmax, BA%f^ 

A F M«3fe» ■ fc* »t * « ft IC J; o TM Kff "5 C t **T €T S . 
*^2 0©«fc5fc:. ttjftl 9©*®tt«©M^ffik:S^ViT, BrM©g«M£*r-r 

«i*«G«iK#ffiM (MGftfSfMisg) ©«3g^fc»ffl-rs^tic:«fco, mma 

BRIEF DESCRIPTION OF THE DRAWINGS 

[01] 
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AFMMJ££J:5 Rmax &mffft£©Hffft&-n9T»*. 
[02] 

AFM»3£K:«k* Ra £JW*ftft£©Wfcft*-f 0T»S. 
[03] 

AFM Rmax £^5^ H/W h £©H^ftg-f 0T&-S> o 
[04] 

[05] 

0BA%@3nm tmwM^t<Drm^mtmr$>^. 

[06] 

«»HftlfeftLfclK#K:fcttS 0BA%@3nm fc*J*ffi»£©Mfl*ftJrrerC».&. 
[0 7] 

«*$SfiKS#ififc*»t* BA%<h^7U >:?iii££©|I|$ft^T0T;&5. 
[0 8] 

[09] 

[01 0] 

BA%@4nm t*«H»»t©H«*S-rHTft5. 

[011] 

frr5&*©HT*<&. 

[012] 

J&^f Elldgftffl £ uqK«IBft«ft © Mifi^S fttt9rf*fc«>©ia-Ci&*. 
[013] 

7>SlS©Rmax t OBA%3nm £©g|$ft^T0T*&So 
[014] 

©Rmax £ OBA% 3 nm tOil^tiT'Jil.. 
[015] 

it^m^r-i 7 vmym\z&z>mm.\* (Ra) * afm T»tLfc8**art-BTa 

[01 6] 

fc¥3lffc&^7yttfflgfcJ:**igfc$ (Rmax) ft AFM TSHSUfc^^T0T 
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mi 7] 

7 yWL®.m\Z£Z3m&2 (0BA3nm) t AFU T*ltel/fcfi***t 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

©0T&5. 

£*IWK:«&EfiH«#£*§Sfc«>fc:, 01 l \Z7fit£o\z, *#<toW-TMM*KIHa 
(Iia-e). BftE*ftKffffi&KS£X8 (X8f), iSEiifrlllg (18 g) 

a. m# (MMmmt&m s®©^®&$ (Rmax) 

H©#±* F/W H) fc©Hfc&*a*X8£, 

b. WEaiaT**fcHfltt»&, BfSfcy^ F/Vf h*^-TSfc»©i«#Sa© 
SMffl£ (Rmax) £ftjrr5I8£:, 

c. n-Kx-f** F^-r 7*©xtf>F;i/ ; t-^-©^ijH;i/^fc)Si:T, ig&^Mfc 

d. OBA% (t7t7h^7'J>^X'J7) t*»^»:t©ffiHHff**8e>*l8t, 

e. MEdlBT#*&ffiHMflW»S, 0fa©»*«ftt*Sfc»©OB AX*tfc36-T 
*I8t. 

fc£. OBA% (t7t«yh^7iJ>^X'J7) tt, $#MISf|-£fT5fc£)©A°7* 
-^T»^T*f£W©4#aT»0, OTCII (0 1 1 I£tkTX8 d - 1 ~ d - 4 ) \z£ 

d-l. AFM»CJ;0Rmaxa:^7U>^xU7t©Hff**»-5X8t, 

d-2. a#*isasK«si;fcK©if-^Ks (^7u>^»a©ajea*iMk:tf6 

d-3. lWEd-2l8T**fcJl©lf-^j9$A»5©S$i:, ^7U>^iU7t0 
ffili***. ^7U>yxU7©«fls«*^#<feSX7<X^;i'**3tfSI8t, 

d-4. WEd- 3X8T&£L£7 1 7<7,l^;t4ci3tt-5^7U >^X'J 7* (OB 
A%:t7t7h^7U>^X'J7) *»3£T*I8t, 



13 



SWTS. 

ft. ±E©MH*«ttI8fc*ttSJMIH*ft, «#*Bi®*iBfi:£ttE***fc©Hflia» 

80OBAxti9?iXEttiMi4s^fir«. &Tte*«w©*ftE***jifl;¥ 

Sift* 5 *£«©§2iil8 s^-r. 

a§siB»Mt#fflfl;^fl2^7^sffi©Kigiett. 0 1 2 wig f - 1 ~ f - 8 \zm? 

f-l. MillWIMftjff^^ittCDBaftttiOBAXtOlJiRtl^il 
S («fi*frftje«tt#IWl:) t, 

f-2. n*R©j5f7^aMR*j«»-r*ai«j*»x8t, 

f-3. #7**«K*<wLft»t*, R«tt*«©rtn«*wfflini"r-B»ttioiie 

f-4. ^7^atfi©±*is*7yt:>yr-5Wfflist, 

f-5. ^7^**©**ia*#'jy-»^r*w*i8 Mfc«i;T*f7^* 

f - 6 . #7*««M*»fcT*fc¥3afl;i8d:. 

f - 7 . fc¥3&fcl8£fcAfc# 5 7 ywas-rsiet. 

f-8. ^77S«t^gL. ffl&T*l8£, 

fti8WK^7^»R*ift»r*iifeiin8*Mfc*i;Taj[WAt"*. 

(Ml, 0F*$l&& J£ft> am W»/1yK««), *«OT©a$*jftH9r 

&&. as. n#w). flyz&fo&ik^&imm-rzik^&ik 
mm&ft mmmm> tamum. mm), it^&imo'n 7 y&mm&ft mm, urn. 
mm) Kutimtfznz. ^®z\nz(Dm&zmmz£ox&m&frtf%tb£>nT^z><D 

T\ HIR©^7XSfi©»ljgl8Ttt. f- lI8ttWS*l*i:i3ft«»4. £fc> f - 

t*o, f -2iat f -3ia*ni;i8'cti3i:tt>T**. 
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T#6tlfc»ftEftliflcffl3tf9^jit[©RmaxtOBAX3 nmtfflii^tH ($* 
•f7y*4flS*ff, mm: 1. 0S»%, &8I5IKI: 10 0#> £«tfc»12 8tfch 01 

4 3&»fl:*gwfc«i3ia, 5?7^««©ai5*5iiE»«ia <«fflMas*ft, mm-. 1 os»%, 

^S^fr : 1 0 Ofi\ Sftftftl 2 8ft) UT*6nftWMMMI*ffl3?77S«flDRm 
axtOBAX3nmt©ia^**"fHT&S. Hi 3, HtfeC, 0BA%3n 

01 3 tHl 4£ftifcbT&b^<S>=k5K, B13©«^, liKOBA%3nm=2 0~ 
4 0%<Dfafflfo\Z$>K). Lfrfc, Rmax=8nm#jen^fcSoT^R f U$nT^-§>C:i 
— B14 0*£, OBA%3 nm*»2 0-4 0 fcOteHfclXSoT^fcH 
t&\Z, Rmaxfcf55 nm~fctJl 6 nmtj£<^*tT^*it*«t>^-S. £©«k5fc, 

{^mc%tW&v>%v7.wm%m* f T^ 7 ym&a-rs ^<h^=to, a f Mg#©«j£ 
a^ES«sEft©»igistt. 0 1 2 ©is g - 1 ~ g - 4 (c^-r 5 

g-i. 3tf5^ai*±K:T*JI*»ri8"r*I8fc, 

g-2. Tifei±^att»^^-r-si@<h< 

g-3. «ttl±C«M*»riS-r*l8i:. 
g-4. «8*±fciH»Jl*^-r*l8t, 

ECFK:±El8fc«-3T, BftEBfftttflSfc «»C*tifrftM-r*«**r. 
[Examples] 

Examples will be described hereinafter. 
(Example 1) 

£CF, 2. 5-f>fg/\-FT^7i?F^y (4 2 0 0 rpm), 1 5 G B ©IB 
SM*£#£tt5«£©i«#Kfh£0«K:-rs. 
(1) R#*n*^5<H/WhJ:0a«*tl*Rmax©«W' 
±f2 5GB©IBS«fi&Sfi!S-r-&fc»K:, S/Nit©fa±t, h7y^fi©tWfcSift 
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tLTU-F^ H (R/W) F©*¥±S«2 0 nmiSSTjiTStS^**. 
Z.V>tzi£>9y< FVVf N£8~l 0 nmg£STfi«l/fcttntffc5fct>. Hfttt, fi^ 

B3tt, IMlClIISRmax (AFMT«) fc, itlfrMfcaat^ 
97*>6R*Sn* 1 0 nm©^7^ F/W hSjBjfcffc&afctt, RmaxT8nm@ 

(2) ±IB (1) T«fc3ttfcRmaxfc*tt**»«ft0«tt 

±E (1) HA< h*3lBW*fc*©Rmax*«*jeanfc. 

A-Fx^X^ H5-f 7*©**«*©±E«, *tr>K;i' ; E--*--©BftWI/*fc<i:D£ 
KIR*"***. ^m©H^jT©4 2 O O r pmt-^-ffitfiH^^TH «&&$[© 

04te. ±15 (1) T»ftbfcRmax*«8nmia»©&aii#Sfflacb, ■€■©<«# t 

^T»4j«iff»3&»jias. (©mffft) *KS'jT§fc^feo> mmx^^ 

ZWVVtLT. ^7U>^IU70. 5Xfc^T*^7U (*©£-*»£) 
*^3nml$^itt5. fit, d©=fc 3 ICX^-TT. U"^£ft*£jeS3;&>&:*:7 
-fcy h$tfcit®A7U >^XiJ7^7t7 H-^7U>^x«J7tU OBA%@3 
nmilBTo 

05 H2T^Ufc^a*OBAS6®3nmT*iHLfc ! b©Tfe-5. OBA%@3n 
mOiACit). Rmax> Ra, Rma x/R aTtt*lfltgT&^&£»«»£3J&«pJ 
ttfcfcofc. ±E©*»«»©±mi<3©a^K:»b, -£©T-i?>£{i&LT, o 

BA%@3nra=4 0%±2 0%TSifl^t5. 

nn\z^ox, *Mftao. 5-2. 5©iiffl^fcwa$n5. 

««13»l*#©ttW**iB#±E (1), (2) T&£L£Rmax, OBA%@3nm= 
4 0%±2 OfctfcSi-SKTSfca, **i6f!ITtt, WilK#l£KOSiBl£«, 
lEJSitlfcRmax, OBA%@3nm=4 0%±2 0%i^J;5flffIU -£©S 

«±k, Tttsi, m&m. &mm. mmmzK&vTmmmm&zimLrz. 

(3) BftCmf|:ffl£«[©^» 
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S^DiPIh «8®WJiIS*liT^g6 5mm0, I^i2 Omm*»7Jl/S/y'J^-b 

ft, #'Jy->>^Ig&©#7**«©MaS (AFMTMfc) «, Rmax = 5. 
7 2nm, Ra = 0. 5 3nmT^oL fc^lfcfcfcfrtt, u * A£ilfflH- 
0^T'f7yiffli^ftH : 0. 1 2 v o 1 %, MSISPbI 1 0 0#Tff ofc. 
fc&n&#7*S«©£iSfiS£AFM (JR?MAKftflt) T»JELfcti5, Rmax 
= 6. 9 2nm, Ra = 0. 79nm, OB A%@ 3 nm=4 1 %, T*^>fc. 
(4) ttmCSftKttOftS 

±E (3) HctoTtfenfcMIB^^ffl^^XSISCMSfc, 1>?-1>mz/iy 
^'J>i1S«lHT, NiAly-FI, CrVTii, CoCrPtTalttl. * 

»JB (7*>7*U >ttS! : Z d o 1 2000) £j£KLT«&g»it#£f£»Lfc. 

ax = 7. 5 5nm, Ra = 0. 8 8nm, OB A%@ 3 nm=4 3 %, Vttffiftm . 
5T»ofc. »&nfc«ftB»f*#©TDFHtt, 8. 4nmT*ofc. £©=t5 

RttttHrt©«&ia«!i##?»sft&. 

AFMtJ:0H-«j£xU7»C*ViTl*0igL/ai3£ (2 1|elig) ©p?3ttt£p 
^fctd^ Rmax^64nm0S$l:*W^7'J>^I | J7 (BA%@4nm) A 
M**3oT?3. 6T*oT/t5y****#H©K*tU O B A% @ 4 n m©ai5£iNi 3 

<v> 

(Example 2) 

±mmmmiT*\t, en k/w h«koajgsn&Rmax©iWfiT"c, (2) * 
fc. 

3g UN) SKthLfcEtCfc*. 

££T\ *£££-r*«ia£2« (mmmz&zt-ztixti 
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Mfcmz\t. mffiMtLT. PFPE (perfluoro alkyl polyether) K$Hi£tU>£rF© 

2m<Dmm\ztkmLtz. mmth±m\tJL-y-)v^^^ - cocf2F2) 
m (ocf2) n-mmmmzLz^z. 

(a) Zdol2000 : *^g=7k$fS> (b) AM3000 : *^S= M ^n~)im 0 6 tt, p 

ck^tc, *mmm\z&ftz>mn.'\y \ t -i&#t<Dm£t>-&\z&^T\t. (a) zdoi2ooo ©# 

(Example 3-6) 

mmwuz&^T, 3j?u i/>>fxmt{t¥%MtTMt<Drmz'r-i y ym\z&%itmm 
)it>v &mmm 1 7 )vt> u ±mmt m z-sm l . 7;^ u ±s»ft« 3 m o 

1 (Mfcmz\Z, S i 02 : 5 8-7 5S*%. A 1 2 O 3 : 5 — 2 3M»%> L 

i 20 : 3-1 0Sfi%> Na 20 : 4-1 3 fi«%£±$#£ LT^Tf -5) 

57*isufc. #u v i/>?'x&£it¥&{tTmt<Dffl\zfiy5--( y y&yim&mt. m 

S : 0. 1 2 v o 1 %, fflSNFia : 2 0 0#Tfrofc. it¥&{k&<D>T'( 7 ySffl 

SPSHSI*, 7 0fJ> (*fififl|3), 8 0fj> (HJfiffi|4), 9 0# (fHS£0i|5h 10 0 0? (HJS 
#J6) t*fl:S"&T, MWWfcisaiiaSCSfctlKfc. 

01 5-01 7\Z&Z>£y\z. ft*3lfl:ft©^r-f 7y»ffla©M«fW3»Jft 

(Example 7-9) 

f^»Lfc. ^am* 8. 9<ottftGftti#a. *n-6niB»««**, sgb, iogb. 

l 5GB£fc5ck5ld«#ia:fK lMW»«Mra*ffv^«bfc>b©T**. 

«lfc*lt«7-9T#6nfca»ia»ti#fflaMR©«1iftt» (g|®ffi£ (Rmax, 
OBA%), ^7<^K)k r?±#ft) 
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m i 





Rm a x 




OBA% 






6. 9 3 nm 


3 nm 


9 0% 


& ft 




5. 7 9 nm 


2 nm 


6 5% 


0k ft 




2. 8 9 nm 


1 nm 


8 0 % 


& ft 



(Comparative Example 1) 

mm-. ioom \z^xtz^\t, mmmi twim\zLxmmmmwm&m, rnmm 

$#£f£§?Lfc<, -€-©3g^ Rmax = 6. 15nm, OBA% 3 nm= 7 2 %£&rK 
OBA%3nm=40%±20 %©£g&©^ffl|*| KiR&S £ ttfTZtafrofc. Z\tl\t. 

AFM<Dm^nyy^(DW,mt^^^n^m^mm^\zm^x^r^orzzttii}£^ 
*%w\t, ±m<Dmmwzm^n^'b(Dx\t^\ 

mmvtmzMMtz^&tLT, afm (m^mtimmm) ©ft^on, stm (^2 

<au afm ag^raaiiaMfc) om^\t, ttm®®%\z, mmvtmziEmiz. asmm, 
Mftmmxmfexgz>*x\ mom^mizit^mnx^^o 
mmm 2\z&n% mmm %&mmte \z & ? x m t itmnmimfe s . msiM & 

^7->3> (Flying Stiction) @a©fc*©BfaTOt LTfe^TfeS. 

tvx>r-(7ymzm<b'f> mm. mm, mm, 7vm, >n 7 zmnzn 
%'j>te<t<bi mom, x&tjuj u *£tifflgttTfflgixTfc*fcfctr>. 
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*^0J(U;ntf, Rmaxl5nmE(T (HHRmaxlOnmKT) 

*^BJ}Cctn^ Rmaxl5nm«T (UllRmax 1 OnraPiT) ©^Mffl. 
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WHAT IS CLAIMED IS : 

1 . Rma x 1 5 nm&TQ&WUt* £tt T, 
ffiffigffi©^®**. ^7U>^I'J7tO. 2%~1. 0%lC^T-5^7»J>^K$ 

XU7H (t7t7f^7U>yx'J7l) *tg oxaTT**j:t*i«»tr*1»«lB 

2. Rmax 1 5 nm&T©*iBfi3*#T*1t «Wili#fflaMiT*t>T, 
MG££©&1B4t. ^7U>^IU7I0. 2%~1. 0XH»(KT*^7U>^*S 

(JJ[©tf-£flS$) *5Rmax©20-4 5 SSKfflsrrsStS**^ X Ltc 
^>^XU7I (*7tyh^7U>^xiJ7i) *«9 O^kTFT&SvltS: 

3. ffirlBflt&E&JftttAJSftftf. *®*«ffi5IF*&^/XttX»y^>^aS*ifc^f7 

4. IMCRraaxl 5 nmttTC^IS* Stt5i»Eft«#T*oT, 

iriafflf«iaflH*#oj*#OT*«, ^7U>^xu7tto. 2%~i. o%icM^r§^ 

*^7U>^XU7tt (*7tyh^7'J>^X'J7l) #9 0 CI ££ftf| 

5. I^gCRma x 1 5 nmJKT©OTftS*irr5flllBC«i#T*-3T. 
t&EW«l3»fi#©<«#&i5#, ^7'J>yx'J7fflO. 2%~1. 096H»J6T«&^ 

7U>^SSS (X©t:-2K;£) *6Rma x®2 0~4 5 ^ilffl^TS^S-^^T. 

^7'J>^XU7{1 (*7-ty K7'J>^I'J7t) 7^9 0 %£TF 

tt 5 he*©** mmm&. 

ft £ T S Sfc&H 4 TiM 6 £E«©til lim 

8. irEiH»#J*«, PFPE (perfluoroalkylpolyether) Kfl-gStt, ±iCl-f^ 
- (OCF2F2) m (OCF2) n~ltMtifi&*U J&O, *^g«hbT* 
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1 1. HufSft^W®a«, UK, JMt SBSt 7y», fr<7v»©<l»)&>&«Ran* 

KE*©iesffiei«#ffl^7^sffi©«ji^fe. 

12. tfUBy-f 7 ^ »©»«*«, o. o i~i osa%T**ct*«Fat-rsni*3S 

9 755 1 1 ©Wl*»-fcE*©^E«iH*/ll;tf 7 *«©«£& 

13. W^9 75S1 2iCioTf#^nfc1flSI2M^ffl^77»«©SM±(', 

14. Rmax i 5 nmKT©«iSttas*rr*fll«[C»*#«iiifi*»t**iiasK: 

3^<lM*fi«©«#85T*oT, 
AFM (R^W^Kfttt) K<koT^7U>^;&-7©ltDiIL»£*fTofc*£K, 
(BA=0%) ttjff£*5V>T, ^7U>^»$©»3£ffl*««ia^7y*ifi 
**^7U>^x»J7tt***, d©^7'J >^X'J7{iK*f&T3^7'J >^SSS (X 

©tr-^Ste) *^7U>^*-7*^*»e>, 

1 5. «W*3H5k:Rmaxl 5 nm«T©MaS*WTStiiaffiS<«ft:f3*^5OT 
AFMW£fc<fc*g*flE;* (Rmax) ^6 0. 5~7nmK (X7-f^^) K 

1 6. IMSHRmax 1 5 nm&T©^®a$£*T5l*l8E&&#K£#S^ig 
AFM»^t«fc5S^cjas (Rmax) Rm a x © 2 0 ~ 4 0 % fcffi 

^a^fT5^t^#m<h-r§gffia${c*^<«^^©t : a^a 0 
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1 7 . mxm 1 4 fts 1 6 \z&-3< immLomm.^mzm^x. mmo 

is. ^mtmmwmmm^mi^mtmmwmmizE^^T, mmomi^mmtr 
ztzft^mmmfcftmfiiom&ijmz&^T, $mmi4nm.i 6<Dmmm\zm~3 

19. Rmaxl 5 nm^TWHIfi^ £*rr5li $gIE®^ffla^®©^®^© 

(ba=o%) ftfiic^T, ^7U >^.$oa!i^M^iijit'/t77^ 

BA=0%^S>^7U>^$ ©iPJl^ffi^toi fcA* 7 5/ § ^ 7 U y 9 J- U 7*1 2; 

2 o . m 1 9 (Dmm^m^mmzm-D'^x. mm^mm^^-r^m mm 

2 1 . Rma x 1 5 nm^T©iffia$ £lTf ^MSB®^^®©^®^©^^ 
AFM (JR^IBjaaftfc) ^ckoT^7U>^^-yroi^OjiLSO^^ffofcJi^^, 

ft^Siss^ (ba=o%) ^iaicfev^T, ^TV>y?g > 2<Dm%:mtfM.m\zn7y*]& 

BA=0%^£^7U>;?iii£ ©SlI^M^ilil l:A'77+tefe5^7U>^I l J7lS 

TcDx-^€^ufc&@AFMfjsM^fUfflT§^<h^^mt-r^^®^w^a^?i 0 
22. m*m2 KDmmytm<D<gw^mz&-3^T, mmom^m^r^mmtm 
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ABSTRACT OF THE DISCLOSURE 



Rmaxl5nm WT©g|M£ S^-TSlf «Eft*SE#fflS«R^WfMSI«#K:*ViT, * 

wmz \z&-3<nm&&*mm& < ««-x»4«ar *. Rmaxisnm .KTogM;* 

(*7-feyh^7»J>^X»J7tt:0BA%) **90«£tTT»0, i®i$HS^<iii 
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